INTRODUCTION
IN recent years there has been an increasing prejudice against lumbar puncture, from both the profession and the laity; neurosurgeons, especially, have protested against this procedure in cases showing evidence of increased cerebral pressure and in expansive posterior fossa lesions, and have asserted that there is danger of herniation of posterior fossa contents into the foramen magnum with medullary pressure and serious or fatal outcome. To quote Cushing 1 in this connection as far back as 1909: ' The withdrawal of cerebrospinal fluid from the spinal meninges by a lumbar puncture is often hazardous, as it may tend to a sudden wedging of the bulb in the opening, with anaemia and paralysis of the vital centres.' This statement has not been proved by factual evidence; it by no means follows that the presence of constricted cerebellar tonsils in the foramen magnum, found either operatively or at necropsy following lumbar puncture, is directly due to lumbar puncture, and much less follows that such a condition is due to a sudden wedging of the posterior fossa contents. Moreover, this cerebellar annulation is found in cases not punctured. It is rather here contended that such anatomical findings attributed to puncture are due to brain cedema, and when present take place slowly and not suddenly. No 
DISCUSSION
Of the four deaths following lumbar puncture, only one occurred in a posterior fossa lesion, a pathological locus supposed to be particularly fa-vourable to puncture accidents. This death occurred in one of the two cases which fulfilled the foregoing experimental postulates of improper lumbar decompression and drainage producing vasomotor shock and brain cedema; therefore these two cases cannot be reasonably included in a series of technically proper lumbar punctures and have been retained in the series because of the inclusion of every case of suspected expanding lesion. The remaining two cases of deaths both showed supratentorial lesions and the puncture may not have influenced the fatalities. That this point of view is not unreasonable is indicated by the two cases reported which died before a contemplated puncture; had a puncture been done in either of these cases it would doubtless have been incriminated with the fatality, as were the two punctured cases on the 'post hoc' premise. In none of the fatal punctured cases was death sudden, as would be expected by sudden wedging of posterior fossa contents into the foramen magnum with paralysis; the shortest time interval was six hours (P 392).
Acusticus tumour is considered to favour untoward sequelae from puncture by dislocation of posterior fossa contents. Six such tumours were punctured in the series with no alarming after-effects or fatalities.
A number of the cases showed remarkably high intracranial pressures (P 1,229, 90 0 cm. (of H20); P 2,407, 85-0 cm.; P 4,266, 72-0 cm.; 58,145, 60-0 cm.), indicating communication between the cerebral ventriculosubarachnoid and spinal spaces, and the absence of a foraminal block, as has been imagined in the presence of such degrees of pressure.
The literature on the subject shows a surprisingly small incidence of immediate death following lumbar puncture as compared with the total fatalities, and indicates that if lumbar puncture plays a role it is very doubtfully concerned with sudden wedging of the bulb, which would produce alarming or fatal results. Thus, in a 20-year period, 1895-1915, Schonbeck 2 in a comprehensive article practically covering the lumbar puncture period up to the time of his publication reported 71 fatalities, amongst which 37 were in tumours (11 infratentorial) and 13 due to haemorrhage. In 10 cases death occurred after such an interval after puncture as to render the relationship questionable; in seven cases of immediate death the majority were associated with hatmorrhage. In one internal case (Curschmann) a tuberculoma was found pressing on the floor of the fourth ventricle. In only three cases was wedging of the cerebellum reported in the posterior fossa.
An important article by Masson 3 reports punctures in 94 cases of verified intracranial tumours (32 infratentorial) without a fatality, and but one death (22-hour interval) in an unverified tumour series of 106 cases.
The fatalities of Schonbeck in the series here reported reveal a surprising predominance of supratentorial over infratentorial fatalities. In 40 punctured cases of verified brain tumour reported by Comfort 4 the only fatality possibly related to puncture occurred in rupture and haemorrhage of a frontal tumour.
Fremont-Smith and Putnam 5 recently discussed the present status of lumbar puncture as performed in the Boston City Hospital and stressed the small number of reported fatalities in recent years. They call attention to the value of very refined methods of diagnosis in early cases. In the discussion Horrax agreed that the danger was very slight with a low grade of choking. Puusepp reports 18 infratentorial tumours punctured without accident.
The considerable difference in the fatal statistics of the series of Schonbeck and of Masson represents in the Schdnbeck series many cases punctured without the precautions and refinements of diagnostic technique that have been gained by experience and also many cases of actual decompression, and in the Masson series a purely diagnostic procedure carefully and intelligently done. This leads to the consideration of the technique of a properly performed lumbar puncture.
The patient should lie in a horizontal side position and the needle should not be of larger bore than 19 gauge. A mechanical manometer, as that of Claude, is preferable to a calibrated tube because of better fluid manometric control. At the first pressure reading jugular compression should be made to determine the patency of the craniospinal pathways; should the fluid pressure not vary by compression or release, indicating a craniospinal block, fluid should not be withdrawn; also, particular care should be observed when the fluid is xanthochromic, which may indicate a soft and vascular ventricular or surface tumour and danger of haemorrhage. If the fluid pressure responds to jugular compression this test should be repeated after 2-5 c.c. are withdrawn, and the normal pressure, 15-0 cm., should not be reduced to lower than 10 0 cm. 
